Oxidized regenerated cellulose is a hemostatic material that is frequently used in neurosurgery. While it is often left in place to avoid postoperative hematoma, in rare cases it may cause neural tissue compression.
Introduction
Oxidized regenerated cellulose (ORC) is a hemostatic material that is frequently used in neurosurgery. This material is prepared by dissolving, regenerating and oxidizing a pure form of α-cellulose (1) . Absorption of ORC starts within 24 hours, multinucleated giant cells are observed within one week (2) , and ORC is wholly absorbed within 4 to 8 weeks (3) . Therefore, it is often left in place to avoid postoperative hematomas.
Although ORC is bioabsorbable, various complications after its retention at the operative site have been reported in the literature. ORC may mimic a hematoma, abscess or tumor.
A case with severe radicular pain due to swollen ORC after anterior cervical disc surgery is reported.
Case Report
A 37-year-old woman who had been operated for C6-7 disc (Figure 1a and b) . Given that her severe pain had not resolved with conservative management for 2 months, anterior C5-6 discectomy was performed. An epidural bleeding developing after removal of the disc fragment was controlled with a piece of ORC and gentle compression with sponge. Because bleeding restarted when the ORC was removed, a small piece of ORC was left behind. An intervertebral cage filled with demineralized bone matrix was inserted.
The left arm pain of the patient had diminished by the time she recovered postoperatively; however, 1 to 2 hours after at the C5-6 disc level.
Discussion
Oxidized regenerated cellulose is one of the most frequently used hemostatic materials in neurosurgical operations. It supports hemostasis in various ways, including mechanical action as a tamponade, blood absorption leading to swelling and gel formation, surface interaction with proteins and platelets, activation of intrinsic and extrinsic pathways, and acting as a caustic by decreasing the local pH and denaturating globulin and leading to the production of acid hematin (4).
Moreover, it has been suggested that it is bactericidal for multiple strains (5 (17) . In all of these four cases, neurological signs and symptoms worsened and reoperations were performed one day after surgery like in our case.
On MRI studies, retained and swollen ORC was seen as a rounded, well-defined mass with marked hypointensity on T2-weighted images (1). Oto et al. (18) reported that this marked hypointensity is the most useful MRI criterion for retained ORC. Swollen retained ORC causing neural compression can be confused with postoperative epidural hematoma. Acute hematomas are also hypointense on T2-weighted images with isointensity on T1-weighted images, but this hypointensity is not as marked as in the ORC (19) . A thin peripheral rim of hyperintensity may be noted on both T1-and T2-weighted In conclusion, ORC routinely used in spinal surgery to achieve hemostasis may cause neural compression. Neurological deficits may develop with even a small amount of ORC left behind on the surface of the dura after spinal surgery. We need to remember that ORC is a foreign material to be used in small quantities. If possible, it must always be removed rather than being left behind after hemostasis has been achieved.
If neurological signs and symptoms develop due to a swollen retained ORC, diagnosis can be made looking for its well-shaped rounded appearance with marked hypointensity on T2-weighted MRI sections and with a hyperintense rim surrounding the mass on T1-weighted MRI sections. Early treatment for its removal may generally lead to an improvement of the neurological findings.
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